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(54) POLYESTER RESIN FOR ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a binder resin for obtaining an electrostatic charge image developing 
toner having god fixability and particularly suitable for color image formation. 

SOLUTION: The polyester resin for an electrostatic charge image developing toner consists of polycarboxylic 
acid components and polyol components and has >50° C glass transition temp, and a number average mol.wt. of 
>5,000. The polycarboxylic acid components are 20-80 mol.% cyclohexanedicarboxylic acid, 20-80 mol.% arom. 
dicarboxylic acid and <5 mol.%. aliphatic polycarboxylic acid. The polyol components are 20-80 mol.% ethylene 
glycol, 20-80 mol.% cyclohexane dimethanol and <5 mol.% arom. diol. 
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«r b iz x o . *.*7-)\'Wm<vA<.ftfiiwzmh-m 
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£>femmt*mix&miz*y-t hmgitfz&kLtc^z 
btfnmx'bz. vvmmt. sttca^ 

*\ mwzmmL*:hi--mmm<7xm&3mt>mmz 
mfczuh^itn-cbi. zzizfimtamtbtefeii 
miz&mmLtzmffi<Di?t&mmj}bi>mmzti& i« 

v^*ik*qsp* t < , wimmfrt>mfrix& est 1 d <o 

^jS^'TatJLht^^^^ftif^^W^^-t-/ htt** 
111. Cl i: £ JiA L*r . wv^;ifUi\ ie#*«£tc 

h&.WM±Zii&bi$Z-t>tLZ>. Iftc. ico 

XT-ivmmfrhfchwmMwm. v i—m* v xx 



[0 0 38] isfv^-y-yiSt/utfyMb. 

xmznm*Mt. ^m^^y^mb^mr^-^ 
mbcm*\izmmm^<r>imtt-rh&x'h&. * 

h^t^BjcofittS:^^ ±X-W£X'hh b^ 
[00 3 9] 

iz%/it>mfe2ti&mx'i,t%\,\ 

S?) *7A(4Bg^P«XS! Shodex KF 

800P, KF80M. KF802. KF801$rffl 
V\ ^H(C<4THF5:ffl^. -^VT^iltKO . 02g/ 
10mU f-(f??-aife*RID6A5:ffll\ 7 
Q— M. Oml/j)'. 3 5°C, -i y-Jx. 9 is a > 

0 . 5 a« 1 <7)^^Tffl^ Ltz . 
[0040] 2 ) #7^4^^ - 

t. ^i§i$«i o-c/5>(cTi!i^-ri>. abttmi om 

g£T)U$.'WZ^1\. i^if^Jt-CfSL. fSf*S« 
$:ffl^T- 5 Orit^ffl. iJCV^-Cl 5 O-C^T'l O'C 

[004 1 ] 3) JS»«fK#l OOOOpo i selC^T 
(Ta ) 

Sa^BlfM^a-xX^-CFT-SOOCSrfflV^ 
X . 5*C^-C^t> xx-r^^flB<=0?Sltfe-S5:Sll^t, 

<0$8btz. 

[0042] 4) S^ttJK77s p/c 
mmz-?x.;-)V/\ , l, 2, 2, -r-h^^aax 
^ycD6 0/4 0«ftJtii^fflv\ JSJKWtt***?, 
^?§^0^5r 77 0 . M^cOJt 77/77 0 = 7?r$rspffl 
W^Jg, 77r-l=77sp$-it^JSi:-ri.B$. log 
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t imw$mm i nt>ti. frfrhw&tf c = o r $> & t 

S OttJg£ 77 s p / c Bfffi*i*fc Lfc . 
[0043] 5) COOHS§l 
mil. 0g5:?OD*M3 0mlfc:I)gU JItj^ 
(c7xy-;P7^u-^>-$:fflv\ o. l n<dkohv§?r 

[0044] 6) S0 3 NaSSl 

S0 3 NaSaiKIMtLfc. 

1, 4->-^D^tyx^-if>« 

l, 4 i^o^f-f ;w 

£ftii<*l 7 0 — 2 2 0X:Ta 8 0:frfgfl^S!lLTX.X7- 
;^3eJII£^D&^ : T-^7'^. iX^TRlSSfioaftSr 2 4 5°C£ 
T*#iBU ^c7)JE^l~l OmmHgtU 18 0M 
RJS£«Wil6SL fta^sKUi^-r^Wli (A1)S 
«t^'JlXf*«B (Al ) tf)NMRMfc 

5XlS»iaK. COOHSS1. S0 3 Na 

its. ^ssjk*»*i oooojiMxt&^&g 

^4<±GPC#;ffi\ BEWJi^^. S0 3 NalSia 
«3tX»»Wfc: J: 0 i> t S ( tiiM ) 7c^-^-*S*^ 
<D8tg. }§SittJS* 5 l 0 0 0 O^Xtc^r^iSffiTati 

l, 4y?D^tyy7^y-;i' 

SrttS^ 17 0-23 O'Cf 1 8 O^MlTXXf 
/PStHRJC^tTofe. $^>(c2 4 0 <> C^fcV^T^OE^ 
1 — 1 0mmHgi;LT6 0#ParaED2r^Wi. ^<7) 

'MM! (A4>*»fc.8iffl£*l. JUTRI* 

f«(A5) , (A6) . (AS), (A9K 
(All) . (A12) fcfcm. 
TPA f-u-7^;Hg 
IPA AV7?)VW 
NDC t7^l/yy*/^VS 
14CHDA 1 " A-i/fv^y-y'JtifctfyW. 
12CHDA 1" 2-^^n^.dfHf>->''*;^-tt'>-g? 



[0045] 7) itS 

1 L^^'J^'-^^i^fiiTkO. 3 L SrAfU £ 

[0046] XXx^ffili^jt^J, ^S£0iJ£ 

(dfUxx^ffllSOS^Hl ) flUBK M^Srili 

5 omsas. 

5 OfiSSB. 

6 8*SgP. 

7 OMiSP. 
1 5 

0. 0 9SSSB 
sp/c ) U3gjKC7 x y — ,l,2,2,-fb7?DDI 

^^o6o/4oa»itM?R^fflv%-r*46^«. Jtsts 

1 . CStM^yi^f^ ( A 2 ) - ( A 3 ) . 
(A7). (A10) . (A13) - (A16) 

[0047] ( # 'J xxf^Ja^l^M 2 , #/U5i«r 
X*£. 



5 0**9L 
4 2fiSg?, 

6 8*figP. 

7 oasgp, 

1 5 6*Sgff, 
0. 0 9S*gP 



1 0SSSP. 
D-SA Kx-fexyUrJ/N^g? 
TMA MM'Jyhig 
SIP V7 9l\m. 

PG rntl/y/'J^-^ 
EG x^-U^yr?— /V 
NPG ^^y^lV^ U 3 —)V 
CHDM -/^n^tyy^^/-^ 
BPA-PO t'X7i/- M^7nfl/y^t>f H#JD 
ft ( J F^^S:400)T'J>I.. 
[0048] 
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7K' )X.A.7*)l>&m. 


(Ali 


(az) 


(A3) 


(A4) 


(A5) 


CA6) 


(A7) 


(as) 




TPA 




30 


30 


30 


30 


30 


30 


15 


30 


IPA 


[moR] 


30 


30 


30 


25 


30 


30 


15 


25 


NDC 










5 


5 






1 .4-CHDA 


20 


40 


40 


40 


30 


30 


67 


40 


1,2 CHDA 


20 
















0-SA 




















SIP 
















3 




TMA 










5 


5 


5 




5 




PG 


[moBfc] 


30 
















EG 


30 


60 


60 


60 


55 


55 


30 


30 


n:»g 


















CHDM 


40 


40 


40 


40 


40 


40 


70 


70 


DADO 










5 








PPG 












5 






Bi»A-PO 






























^l.N[.I^!.!.!.IUA'i!.1W < Uy t !kW.'.'illcW,'.'.lkrr.%%1kW.1.!.' 






55 


54 


56 


54 


r 6i 


60 


57 


55 


Ta »1) 


TO 


146 


148 


145 


138 


150 


135 


143 


150 






0.52 


047 


0.51 


0.41 


0.5 


0.42 


0.45 


0.54 


COOHSit *2> 


[eq/IOOOk*] 


7 


8 


5 


245 


230 


225 


15 


240 


S03N*ftj!ft3 


[eg/ 1000k*] 


0 


0 


0 


0 


G 


0 


128 


0 






1.24 


1.25 


1.23 


1.22 


154 


1.24 


1.24 


1.22 


160x@^»&+75 




158 


150 


157 


141 


155 


142 


147 


181 


hik>ku 




<A9) 


(A10) 


(All) 


GV12> 


CA13) 


CAM) 


<A15) 


(A16) 




TPA 1 




45 


50 


50 


25 


50 


50 


25 


100 


IPA 


45 




45 


30 


50 


20 


25 




NDC 


[tnol%] 


5 










20 






1. 4-CHDA 




50 




40 






50 




1.2-C! 4DA 




















D-SA 












10 






SIP 




















TMA 




5 




5 


5 












PG 






100 










100 




EG 


[moK] 


50 






50 


50 


70 






NPG 


50 


















CHDM 








50 


50 


50 






50 




DADO 






















PPG 


















BPA-PO 








50 






30 




50 






3500 


2500 


3000 


2800 


19000 


3000 


8500 


15000 






8000 


6000 


6500 


6000 


40000 


6800 


19000 


3300 




fir— 


58 


63 


72 


61 


61 


56 


62 


64 


Ta *t> 




110 


95 


t05 


105 


157 


l?0 


136 


145 






0.23 


0.19 


0.92 


0.91 


0.5 


0.23 


0.37 


0.41 


COOHS^g *2> 


[cq/t000ktf] 


5 


5 


225 


220 


11 


8 


12 


9 




[eq/lOOOk*] 


125 


130 


0 


0 


0 


0 


0 


0 


its 




1.28 


1.25 


1.24 


1.27 


1.22 


1.19 


1.19 


151 






112 


105 


110 


109 


155 


112 


134 


141 
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[0049] <aa*0ii~8) 

( itmm i ~4 ) jk v x.^^mmcom^mizzn t>ti 

m^»Jt*r-y7)V—S7 084 [BASF&] 5SSSP 
1 5 MZX ^ffiBte t tz&. &n -IV 5 MZXM 

1/ 'J ;irtt»*Txn i?Mz£ 4*ffifflaS:ff v\ 

^£8. 5um<7)>>T>-&h1— (Tl ) 

flfch-*— 5«*«£. 7i7-fhMt'J7F-10 

fcKH»fc:tta», PPCffl«fc»«*^»j«L5l«L 



: if— F 

: EttK 
: flnEo-^ 

V—VJl-^ y F««1Ba««8 0X:~3 OOt 

V . 7 -f 7UA<7>^ffiX^;kdf'{i 4 3 dyn/cmT"<fe o >t . 
If-VA^y 8 0*CA>£> 5'Co'o±tf TiM 

Ltz. %.%m±h-)—m?f-iJ t 5umnmm±.t%^x^ 
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iSJgK b- f- o— A<flUfc&tt& L3MftK »J 7 * 

^>tc. f#£>*uth-*--£5 0m 1 <0#7X*gfsKA*U 
5 0*C^TC 9 6 BHa&tit tfcflW) h t-O/o -y 

XX?7l4MM ( A 2 ) ~ ( A 8 ) *>£>HSS#I I-*— ( T 
2) - (T8) ^S^'J^X^fflli (A13) - 
(A16) frt>\m.m\-1— (T9) ~ (Tl2) Srf^M 

[0050] mmm9- 1 6 ) ia^fico^M-^y 

xx^^lgi: LT ( A 9 ) 4 5S4SB, *^BJ«^ 
TiftS^K'Jx^/HMltfc LT(A1) 5 OMSB 

8 4 [BASFtt] 5mm.&b#->HMZT^ffim& 

lfcTOc^LHSS^ib-^- (T13) «TI5l 

im-&xv^x7->i>fflmz (A9) izm^L. 

^^•Jxxr-^flgSr (A2) — (A8) tWL 

x. mmiz&KL. mmmhi— cm) ~ (T20) £ 

[0051] mmm 17-24) Wri-^-A^-m.^ 
yjLXT-frmmt lx (Aio) s^i^si 

•MtyxxfWWttfcbT (Al ) — ( A8) Srfflvv 
OTIl«Cii^LTllS60iJhr>— (T21) — (T28) 2- 

[0 0 5 2] (HJ60IJ2 5~3 2 ) 
'jx*-^WMBfc LT (All) £fflv\ SMH 1 **)** 
^yxx-^/HBIifcLT (Al ) ~ (A8) £fflV\ 
filTHWC»fP LTHSfiWI h ( T29 ) ~ ( T36 ) £ 

p«^s^*2. tc^-r. 

[0053] (H*£«3 3~4 0 ) (g#fi<?)ftl^ 
yxxf/HUJBi: LT (A12) £fflv\ i&JH-ftOifcS 
xxf-^flittT (Al ) ~-(A8) £fflv\ 
J3LTR«fc»ffUT5aS«h^— (T37) ~ (T44) £ 

[0054] ( Jt«^J 5 ) 'J X*^7U«j|&<0S-£ W(C 
Tf# t>tv?zim£tf 'J x^-r ;HM» ( A 16 ) 9 5 SSS 
Sr^-g -y^-S/UcTlM&SfcU i^^o^yly 
7yfeIf-K'J5ry-»'^- S 7 0 8 4 [BASFtt] 
mt£A 1 O-Cwxfi/y/rDti/yM 
^77;X211S > Xf7 'J/l'y-fV^V-Sll 



^att&^SWMRLT^K^gS. 3/imi0v-T>-feh 
i— (T45) Ja.TK3tWi:l3I«t=JP0Lfc. * 

zttfx-% %>£o iz*-?fz&. immmt 
^mwfc&vx'h-ytz. 

[00 5 5] ($mm4 1~44 ) «l^'Jx^f^ 
®H(A7) 7 0M4SB, |S|t< (All) 3 0ftB9S. 

0S*3B. SB*f«»R»l^- V-^7 0 6 OrcrfbS 
ttS?] v-fe'y^^C. I. fa^-Xl/ 

b'jx^y — /l^T 5 >- 1 SiStf £ yjl-y 5Xr? (c 
ft2»^. *<78 0X:tCT^»Lfc. <J:v>TiaK$r7 0°C(C 
Tff . 6 8 -CcOtK 2 5 0 SB $r» L . ^ffl S BfWLSt 
T ffcf-Wfi 0 . l//m cOftfi-^rK 'J XX x^^flicO*^ 

7 7^3(cAix, o 3°ac^rs^t'^© 

U ?^aif*C*2Sni.[II»^itJg^2 5%i: L^. 
fh. ayfyt- , JI#l^«*ffllifcE3opoi 'J v h 

4 0 0 SS&£ft2^ . 7 0 °CIC*0» Lfc o 
<J:^T\ ^Wiyxf;M??'Jl/-M5. 8 
fi«»*»*fUfc*l OOMMSP^Aix, 8^S«f*2- 

(CO . 5D~2DO®ffl^@$-^-rS^c7)A*-*9 
5wt%. W-^m&O. 9 8, ^^0. 7U_hcOfe- : F 

^^9 7 xcoim-mm^u^^fummii^F^ 

(T46) 

[0056] ^^tC^fejfiTfl- «St : Fg»Wi3-/l'^ 
-^^V^-S, SMIJSWSEM^>f>-y7 
t7>ffV10 [K#^Stt^ttM] (cil»a«5a^ 

(tf-ffl«£^Sc5 0 0<110±) (c J: 9 tlTls|«{c 

M^^V--fXD-0 7 5 [BASF^hM] 5S 
4^(C^^^XD-h-^- (T47) $r^„ |5]«tC^ 
2r^.3j-^> • y7>"FF4238 [BASF] tt^8S 

asp^^.. i^ryhi— {tab) zfttz. zt>iz. m 
mzytjjvy^vfsbo ixv^yhfa^vmi 10 
mM.^tiXz/T-7 7 m±r^tmmi 5-mm.mz 

Wit. &Tmmzt§iiELX7?-y?b-)— (T49) 

tz. ttTmuizwmL fz. mmzm2. iz^-t, 
[0057] (try-miStBf&um) xy-etimmiz. 
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[0058] 
[*2] 





<T1> 


35ttfW2 
(T2) 












No. 


<A1) 


(A2) 


(A3) 


CA4) 

135 


(AS) 

145 


(AO) 

130 


(A7) 

140 


(A8) 

145 


Sgtftt . - 


140 

155 

MM 


140 

155 

mm 


140 

155 


150 


1*0 

8*- 


145 


155 


160 




O 


o 


%*- 






O 






M No 






<A13) 


(A 14) 


(A1 5) 


(A 1 6) 


(A 10) 




155 


120 


135 


145 


140 




160 


iao 


140 


145 


165 


















o 


1 


o 

1M 













hi No. 




(T14) 


(T15) 


(TIB) 


(T17) 


(riB) 




(T20> 


CAT) 
CA9) 


(A2) 
(AC) 


(A3) 
(A9) 


(A4) 
(A9) 


(Ay) 
(A9) 


(A6) 
(AO) 


4A7) , 
(AS) 


(AS) 
(AO) 




120 


120 


120 


115 


125 


110 


120 


125 




140 


140 


140 


135 


145 


130 


140 


145 










1*9* 






gss 






o 


o 


O 


O 


o 






o 











*lfcM2C 






«553a 




hi — No. 


(T21) 




CT23) 


(T24) 


fT23) 


<T26) 1 


(T27) 


rr»Q) 




(A1) 


(A2) 


(A3) 


(A4) 


(AO) 


<AO) 


(A7) 


(AO) 




(A10) 


CA10) 


(A10) 


(A 10) 


(A10) 


(A10) 


(A10) 


(A10) 




105 


105 


105 


10O 


110 


95 


105 


1 10 




125 


125 


125 


120 


130 


113 


125 


130 










mm 


mm 










o 


o 




o 


o 


O 




o 
















W»* 




XS&9I3 


*ft#432 


h"*- -No. 


<T23> 


(T3C) 


CT31) 


(T32) 


(T33) 


88?- 


(T36) 


CT30) 


<A1) 


CA2) 


(A3) 


(A4> * 


(A5) 




^A7) 


CAB) 


<Atl) 


((All) 


(A11) 


(All) 


(All) 


CAU) 


(All) 


(All) 




115 


t15 


115 


110 


120 


105 


115 


120 




135 


135 


135 


130 


140 


125 


135 






&m 


mm 


«w 


mm 


urn 


mm 


WW 




W^ft^w • 


o 


o 


o 


o 


o 


o 


o 


o 










saw* 




*ft«3^ 


3fete«3« 


*fifcW3l 




*kW3S 




h-J No. 


(137) 


<T38) 


<V3S> 


(T40) 


(T41) 


(T42) 


(T43) 


(T44) 




(A1) 




(A3) 


(A4) 


(A5> 


(AO) 


CA7) 


(AC) 


(AI23 


IA12) 


(A12) 


(A12) 


CA12) 


(A12) 


(A12) 


(A 12) 


»nife;ta*r\:l 


115 


115 


115 


110 


120 


105 


US 


120 




135 


135 


135 


130 


140 


125 


135 


140 




mm 














§*- 




o 








o ., 


























lutein* 














H No. 


(T4G? 


Ih H1I li 1 M 


CT43) 












l(AT) " 


(A7) 


(A7) 


CA7) 












kAio 


(All) 


(All) 


(All) 












115 


i H5 


115 


115 












1 135 


135 


135 


135 














iff m 




^_ 














o 


o 













COO 59] 

®. Sr # S £ t tfX' % *Z t #7* $ tltz . * h ^ - 1= 



tttcflHiotOT**. 
C@ifiWfS#^BH] 

CHI] *^^Sfi0Si3 J; if JtKWC» feiiTt h ^ 

-oBffi^#s^Tffl v ^mm^ummx-h h . 

1 : H 

2 : •< /UA 

3 : fgt!jD-;U 

4 : mm 

5 : JaEn-^ 



